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mi Ef — * tfcfett* - * ^ ^m ^m°m ^mmmm^ 
[«*iS5] we?*— eas^nfc 

ir yihteiasffiE*'** h 9 AtcS<Jv^TftjS^^-< — 

g?E^7— ^S<5v>Taig{b^w— K^s^ft-iMrW-jit 

Reed Solomon 

[W#*10]' ffiC^HftttllHlKWS. SONET7 
1] WE^Hfcffiiatttf. ATM7t- 
[§S*iSl2] ltex7-«fflB»iJ, FDD I 7 3r 50 
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1 3 ] WE^taswai^ttjBcottft^a/jts* 

t5W*5l60V^fA o 
[0 0 0 1] 

[BSig^£WffF.ffiS] 1.99.9$2fll80 
f+tft\ B.Eggleton6JCj:oTUiJ«*ftfc "Optical Co 
mraunication System Incorporating Automatic Dispers 
ion Compensation Modules* ( § WlftWtffi&t i? jx.— 

S. N. 09/252, 708*O-»«RUJS-e&S. o 
[0 0 0 2] 

[0 0 0 3] 

[0004] 3t^r>r^9aft<o*»W[. -^.coe^wtt 

-tZk. ^])*7T^s«D&mm&Wt (GVD : group vel 
ocity dispersion) j&SfEffcL. Z<Dfc#>. J&Mf&ft\c£ . 

[0 0 0 5] ^:^r-r^<iHf v^^A^t^ hi&gasiS 

*es77-r^n % &mma*^ 30-40^ 

try HiSJS^-^tcit«LTtiAp-t*5o r<z)7t£>. a* 
cotr^/ higjgO4f$60tf 5/ hi$JK«rfiroaft%«$ti"C 
v>^> (4 0^r^7tf^ h/&co^r-A-ett % iajSo^ii 

[0006] rcos^$ii x mwmmwcx^x^-r 



3 

rY^lCiottS^S^ 0. 0 0 2 5 ps/ (nm 

• Km) /cmmn&mtmfcztiz mi^<^, w.h. 

HattontbCD^tSfc "Temperature dependence of chroroati 
c dispersion in sigle mode fibers", J. of Lightwave 
Techn..,Vol.,LT-4, pp. 1552-55 ( 1986) $ tlfc 

V-) o $§°§£*1,£ 4 O^tftfs/ h/iiXDyr^^i&mi/ 

e>#.3 o 0 co?ajgco^nj££tt3 t^i^s^n^o i 

o^^^v-^^A-c^, r&S*clSHLT#)6 0 P s/ 10 

it&hfd>-t-z. k&nx.htiho £ btcmmte 1 o o * 

[0 0 0 7] 

5>«O^Btc:^-J-S--OOlW«fc*jfeiS, KuhwaharafeCO 
3CiSft "Adaptive Dispersion Equalization by Detectin 
g Dispersion Fluctuations Using PM-AM Conversio 20 
n" Electronic Letters, Vol. 34, p; 1956 (1998)^^oU> 
TiE^&Jh/Ct^So Kuhwaharafctt, MM<n20b\Z&S 

tSrffi^-J-So Kuhwahara^t 1£7 7 4 

t^m-t^o fcfc'U KuhwaharaibCQ^-^T' 

[0 0 0 8] «6oT, **W3fclHX5>— 
[0 0 0 9] 

[■MMr«Bfc^«3ta{>a>*«] (l o 

-T'h^rY/^^i/^^f^y^b^^ -77 
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[0010] *36Wtf>1±«, »jf, *jJ:c»H^*«lo» 

[0011] 

[^^co?lffico^ffi] #xwft 

[0012] i. ueoKn-(^SBi-s^iifi^ieik) 
ant ias^^a (icgits^sofii) 

r^^fAft #«ftfcti:, (i o^tf^ }> 

/s>£jl±o) iSig^m^i o, eag^r-Y^Ki 1, 
2 o^Kttfenso 

[0 0 13] gSKi l ft Afitttt«*<D*ea67r 

[0 0 14] *S»»W«*^-^2 0tt, sSgn^T 
tt«5HR«R««3 0. x-^»^tt^-^3 l, joi^ 
hv<-y^JH3 2 x~*t££tt^-~* 3 

lfi, ^-r- hv<y^*3 2«r^U-C, 5>»«iI83 0 

3.2fcJ:tl 5 Wff^tB4»»»«^U--f 1 -f ^j/ (DC 
G) 3 3£fiSx.£ 0 X-^«t^tt^^^3 ltt, 

[0 0 15] ttftstefeV^Cft £iS77^^1 1±0« 



5 

sf\s — f ^ (DCG) 3 3&fam-tZ>fz3b<D7j — 

one t/n h nyUCO B - ^ 7" ^ hrtOt> h-f V* 

y-/Myf-< 8^^-^m=i- K^/si^b*i3 0 

[0 0 16] ■ffl^rfigft5>«fc«««3 0fc:ovNTtt, e 

as^r^r '< 1 1 foCb<Dm-%-ytfc, f— ^ 3 2co 

tfeMtS^U— >^ (DCG) 3 3^f6Ute>tLS 0 3H 

«^rtB*»*ii«^^— 7=-^^ (dcg) 3-3ii, r 

[00 17] Wffl^rflg/^tfc^flt^U-T 1 ^^^ (DC 
G) 3 3»ctt % *«^*9 L ^—r*r»o«^/jj||«5pr 
tB*»fc^ ^—7" -r >^rv<>r ^coftgco— o^rfflv>5 

^55^gfc^U— 7=^ ^^^W^tCOV^Ttts Eggeleto 
n&KioT 1 9 9 8^10^ 3 0 0 f+ttT'UiR^^C 
"Optical Grating Devices With Adjustable Cirp (H^ 

*»*»o-fr*B«rffaiJRIB0 8/1 8 3, 0 4 8f(C 

°^ttt, JinttCioTl 9 9 8^9 M 2 3 S^ttX' . 
mmtStltz. "Tunable D ispersionCompensator and Opti 
cal System Comprising Same (W«^fi6fc$MftftflIt«*5 

mglfg09/159, 178*fcM*$ft'C^Sfcat>fc % rtL^^r 

[0 0 18] f"^ii^^^ 3 1 i/*TJ*<D 

[0019] 2. a«^rtBft»«»«^^— t 1 ^^^ 
B2n v s i co&mmcm\<^2><Dicmirz>-mk lto 

■«Prtt*»*1««^^— ^-r^^ (DCG) 3 3^ 
f>f^40fi, 77^^4 2^fC70V 
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S&tt#ME*#7*— 4 3 iJRW^fttt-f-Si 5f-EH*n 
So U»7-4 3fi, i& 5 ^fetB^E 

fS£*l5o ^<7C0*ffi4 4, 4 5^, 114 8, 

C0t7^ir4 6, 4 7 i«««i:8«|Jft5 0 #£L< 
fi, ^^7^i/4 0H »*ft»cofc«>k:H&m c 

Eggleton<b^£oT 1 9 9 8^10^3 0 BMtffil 
£*L7h "Optical Grating Devices With Adjustable Ci 
20 rp (mW^m 4ft-^M^l/»7^^f^ 

[0 0 2 0] KT-Xf**. — ooJW^afcPff^tefc^u 

30 ^u-7-<y^g$k:fiotRS^58» 
o T ^{4 E t S It ffl L X ^{bf S ffi $ 4r»oAIS« 

SLKW^i — TjZsytD&Zizfe^X&J&ffttcmt 

$«b^ N lWK7io«*l:t, 3 0 0 P s 

/nm-l 3 5 0 p s / n mCO j£IST'ig^^|Bgir*# 

ftio P sT'fc^:i«g^^ rttf±, 

rco^<-Y^^ x 1 O^^tf ^ h/^CO^tft^T^Art 
"Cfc+»lc«Sii-sr t*r*-f 0 aTT'li> &^f^^co 

50 [00 2 1] -CDT^^Xte, m s ? J r~'7<OTiXy'(X 
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tf i,— 7 4 ^^co« £ o TJKflUSKfc+S&JR 

Wr% (l) 7r-r^co=«rrt^rfijK^*tt, JfflftJBl 

R(z) — l/t(z) 
P(z) = I 2 R(z) 

A^B(z)-AT(z)M 2 /t(z) 
r^T% A A H (z) tt % ^9.y^**OJBBf^7 
»U AT (z) B\ iaffO«<t**b, Itt, fln;t^ 

^BEBt^Rttm^ t><0£ (o£<9. t (z) ~l/z 

& co^ $ ^r&j *c e o r SBft \^mt-t z> ? 1 — 

rC!T% Ax=2nL/cte > T 4 l/<?<Df $ y 

•</c(r) (T(r,z)))=0 
dT% T (r, z) tt, »««r*U ic (r) tt, ft 30 

74 > , y&fltz.Jf"7*r7.T'<s< (1:^=1 2 0//m) 

tt, (dWfife) *5*tf* 

aE (T 4 -T 4 0 ) . A (T-To) 5 ^fCj:oT^X.«b 

*t,s iSjs -eo«6o*as a> & (o»»*5 ct xsttffim&tktsm 

^btllto ^^X\ Tf±. **»0>*ffiiaa*r*U To 
3t*4r*U. Ett, &K*ffiOtt#*4:*U Ate, ffi 

[0 0 2 3] 03a^6B3dH, ^1/- 7^ V^GOflP 



noM«4:aaa-t"sm«*a:*w<ri^-t?*5o ft#J 
fc N S3fW<cJgfiiR(z)dS)R/i[ t (z) KEtt:0W-<5»S 



(2) 



(3) 



(4) 

iJrU lw\ try— 74 >^<z>ft<s«:*u c«u se£+ 
-eoftoas^aiu aa'h — T4>>?<nltv$M 

:Ht, * (4) 4rtt/HU t (z) -1/ 
[0 0 2 2] *>6<tcoa3t4:fT4to-f, 

±^kmm^mm<oWii^7^4 ^<D^^mx<Dm 

(5) 

Wi<Dy<y^^^{C^^X^-<btlf^mm[:(Dfc 

tfc5:^^t it (4) isrix&ffi«-ctt ■ 

^Tf^^sri^^-r) o ^—74>^<om^x(oms. 

(D&W^vttzft&m+te, mcD'ty^y ycot&m (l) 
(c) *J±tf3 (d) «r#HRStifcv\ 7 7 

CO^S "U*-C4 (smears out) '+6 0 3 
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[0 0 2 4] 4ST'8cm^^^-f^y^ttfflt5 

[0 0 2 5] 04 (a) fit, 77>/ V<^L TjlstftD 

<©«-Ctt, ^JRJR^/f tt H ^5//m-5 0jwm^t« 

^t«[^Lt, ^u— ■ >^<Dwni$b<Dtinx\ mm 

&o B4 (b) tt, 04 (a) 

-r^u) A>e>cojRffoiBII*:^'*"o 7 ^ /<sf \s — 4 1/ 

ai^co^FflfclUt ( 1 /z m) fcft3-t-5fc^T'S>!9, ^t- 

[0 0 2 6] 1215 (a) hi, 17 7 ^✓^U'— ^r^l/jry* 

t^^tEOl : 9 , ( l ) TTTfcj^^* 
^ V^C*fCfc-t-£>0 V (2) 0. 6 11V; 
(3) 0. 8 2V; jo'XTf (4) 1 . 1 V x (DMgC k L 

-t ££n?&[c j: o £ Q rco*^ h^cojts^ir)^ 

El 5 (b) te, Kttfcf— #<Dm<nmt*. K 

n-t2>a — J&#JfCte, r.Oi/7htt, a* lv^ 

ft<. ZWtib. Mttftfi*. £AO<aifeSIL & 5 Witt 

[0 0 2 7 ] 06-911, rcO^^^co^tfcWtt^r^ 

*<&i»»#W**W-#. rttli. D = -3 5 3 ps/n 
m*S4De*«rOo roWiSiSrt^tt. 

T^-to fcfc'U ro{SHfl, bf-^Ffl-Cl 0 P s J^TT* 
wC0S!|^O«f^JgH0. 0 0 5 nmX&V % ~ <D 
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[0 0 2 8] »»«rtlc«Hft»«*t6JHHi:LT«:, 
«Tas%*.e>ir,5 : ( a ) ^u— f v^rjiisaafc*j 

&BW*fc«^W#/>f X£*££i*r;5 ; (b) 7r^f 

roofed ^u— r^^fy 

W7^JV\CW&(D "S^X'&S-X.Z ; (c) #Sffi#J 

L<fc^#«**fcfc ?t^L N rfttt, 

(d) JRffT'n^^yucogfa^-T'n 7>f^fe 

«H±, r*U3\ a*oa*U<*VNas»e!>JS[Hi:4S 0 
»B*j£-CW\ aC»^±»*jKH***-f-Sri:W:H«|-e 

fcsds; /:?t'u 05 (b) a>&ttff<z>£ftas£Bt?fc 

J? £ ao^ficoS $ Xfa left o -c cofig^cojSc^ fcs it^j 

20 $ ^fS] {C fe o XCDt&MWtCD fc 36 tcM V >^ — /V "C 

*4t8MaA^*obfA>ft#-^ft tt ¥>tit 

(smooth out) rC0Sb^:CO7t^f-Ig/P^^l/>H 

[0 0 2 9] ^U— V^^W^^aS^® 

«*ft»ftSffl»«BE. o*9 : (1) 
'd. ■5 3V > .,(2) 0. 6 11V, (3) 0. 72V, 
(4) 0. 82V, (5) 0 . . 9 4 V*5«tt^ (6) 1. 

[0030] 09ft wfe&mmftWt&M&.ibtitzmz 
<Dm&ki,xm-t 0 mm*, ^mmn^^ti^mm^- 

tl^ltWt6^t^®ft6f-^^l^W fl ^ 
TTrto mfe£tlft&±<DftWtte, »D = ~ 1 3 5 0 p < 
s/nmtfeo7t^ rttH, 0. 4 Vt£2>filMW£. 

iQ^D-t^^s rES^jsa, got, ^u— ^-r^flD** 
40 ts^fiflnu rcofcdt), ^u— >y<D&m*®M-t 

[0 0 3 1] r C0||»[C joV>TH> J?Dx.^tL^mJEEfl. 

2 o Ot^S tr-^rEatcfiv^i . iv (m 

50 [0032] :<oisii, ?7<<{;<fte>mm<Dmmft 
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p s /nm^<b- 1 3 5 0 p s/nmtt'a^^ 

affio»«tt^e>ofliiiiiops-efc9, ttot, i 
o*eif\?y h/^co^tSEv-^^^ (Sloops fcShr 

kJ;ot<0**MS£*l, {tot, Jz^gv^r-r^:^ 
[0 0 3 3] _hi£coi; 5 Pfi^$ixfe*4*-f6iC0lRteft 

bfc:/h5fcft£.X<{r— A- (#>) 1 mm^O^^-M 

<caE»9»»* "spf»<b (smooth out) n u mm&<v 

[0 0 3 4] 3. "r — ?m±te^=-<¥ 

2 o Sr^-fo rconts^jx-n, ^— * 

«£^tf^r~*2 0te, *7^12 0,*8aa^ 
— * (0-E^>-/<— ^) 12U fcitfRF^h 

*12 3^ ^tfttttRS3 3^7-< - hV<jx^imi|l« 

-E^y^-^n it?4*— K^&jft&. »ff»c*5V> 
Ttt, ~7JJV$ i 2 0ft WW^frS'***^ h/Mg 
«e«:iS«U 0-E=i^<— ^ 12114, VIA** V > 

h7^7 B atj/tl2 2lt 0-E&ft£;fc,fc{f-&CDR 

-co*^<? h7J**MVri-Z>~tX\ ^f^^rSK 

(f-i-4rt*C0i; 5l^t5^IC01/>ttt, F.Heismannib 
tC<fcoT, Proceedings EC0C, ' 98, pp. 529-530(1998) {C ' 
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^Ife^Sn^t "Automatic Compensation of First Order 
Polarization Mode Dispersionin a 10 Gb/s Transmiss 
ion System" IC$S\,^X$IW £ tlX^^Z>fclb\C y 

[0 0 3 5] r60«F^O7^— #Bt±tt*-#tt, 

10 &6VNtt*t«jW<CB*i:LT. iSH«(^*««g3 ' 
0' teHU CUh,*:7-f — hV<^^ft»^S<Sv^5S 

[0 0 3 6] hi i Wc, iKjfrft^Hfcffi^JBv^T*--- 

#«t^tt*=# 2 o <D{xm%mm*7F~?o ^<Dmmm\c 

120, 0-E^ ^ 12 1, X— # ^ n y ^©^0 

8130, *5i«3i9— HsffiiaKl 3 i*«*.5is, r 
ft fete, ASWlcH, Sffi8irtKKttfeft£o - 

20 M^^it Sfetc, m^— ^£ir^U 

^/□ti/tl3 2*»t6o rco^^- K'<-*^»J«W 

11-^1; i/*T^mcm^x<Df : -5<Dfe±'&$:%zm 

[0 0 3 7 ] »fp^*5V^tt, dCOUffifflT'te, «S 

tt, ftS#H-fi, Reed Solomon (y— KVD^y) Kg^T 

jETyU^y XA^BflLTti, Reed Solomon^ — KioJZt^ 
■^tU^OHS.Sr^^'C, BAG.Lee,M.Kang*5«fca 
J. Lee <c)CO^t^ "Broadband telecommunication technol 
ogy" , Artie House, 1993 Z^MZtltc ^ ^) o rcO^YT" 
<Olt ; BL^-**A'tK SI*^r«*»lklit««^ii$Jx«o 

40 o' ^tmmztiZo $s>M<Dffix\ z^m^yt^mc 

-5c rcox— o-E3^<-^(ctt«ffi«i:f 

ote^iSfeix. 3^9— tfjEr/usfyx^jsa^iSffL 

50 bttfc»J»**oaft^lttlc»*S:i-6 tr^ hx^-W 
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error- t a 



Control signal 



[0 0 3 8] @12ft 7^— 2 OCO^ 5 

f-^7ots/tl 3 2 to-?* 
&o CO «fc '5 * 7 W;-s7 3 . ^ ^ 7 ± — ^ s/ h co — £ ..LX 
SONET71/-^?I^S, r<Oi§#te, SONEt 
7l/-^(Z)B^r^ h-^Lt, ^i^^O^IE^ji 

te, SONEt7L/-ArtOBt^fj/hC7HA '** 

«#±j«cpjts,tt, [eh i ^*"*-*ataci-*-6o 

i £ x. 7 — *<o« tti*5 i.o 5 7 << — hv< * ^ m-^co 

te, ATM7^$/ h^FDD 17^5/ 
iXSo ATM7t- ^3/ hcO^i^H" X7-$fiHEC 
h^fflltSr £-C#fe*U. FDD I 7t-iy h 
CDii^te, gj^^ — (^fffi^FDD I 7^ A07l^ 
— ^tfcffiir^ ->a Vrtlc;pi*iT,5 0 r 5 LT, ^7 — J$ 
ttiEHStt. ATM7i— vs^ HfcSV^iFDD I 

[0 0 3 9] ±a*0«*?fcSI*6#Jte, *«McOJKa«:Jg 

star £.-e*»-*-* r t i>^mte&mtemm<D\zA;<D 

So 

[ail- **w^i*-o&sv^±a»(o&»^ik«fl|- 

[la 2] m i (v^i?~^;utcm\<^i>izz>—m t lt^i 
[Ba] ate. B2oaiff^rflg/j:^ecit«ffsKonf^i: 



. 2 o««^si*»*««**oftf^*a»^sfc»fc* 
fi4/7 7*/ft0t'*5, cfi x m2<DmW"iffeteft 

*a»i-53tae>fc:*a/j:^7 7**i-Bi-cfc5 0 

[El 4] ate, B2 0«ffpT«/^ffr4l|«K*Ott^« 

10 [El 5] ate,.H2^W*^t6*»**«K*^»f^4r 
a*+8fe»Ki#tt*^9 7«:*-*-H-e*>a. bte. El 
2oii«^ttft^«(ltK*oifcfPt^-j-5fcae>te*. 

[El 6] B 2 <OS^ffi pT^^5>»««^0»lf^^^-r 

20 [@9i b 2 (Dmrnfim^Mmmwrn^m^mm^, 
s fc ^7/7 *#i:H t'Mo 

[El 1 0] B2(0^v? J -V Mcm\,^h)nZ>-fflk LTCO 

[ill] @2^a- Mzm^hfrZ—fflk LTCO 
7*— # «^^e ~ * £ ffi fc^El T* fc 5 0 
[El 1 2] '8 2'^^- /HcfflVMbtuS— #J<k UT<0 

i o . * 

30 1 1 77>r^fiSK 
■ 12 Sff « • 

i 3 mms 

20 

3 0 HffiTCft£ftttttS ' 

3i T^-^ft^tt^e-^ 

3 2 7^-K^<3/^ffl 

3 2 ^ 

33 mm^im^mmm^i—^^^ (dco 

3 4 ^ 3/7 P 
40 4 0 7 s " >r 

12 0 *7^/U^ 

121 ^fe^:^^^^^ ^ (o-e^>^^<— ^) 

122 RF^^ h7^7'Dtyt 
1 3 0 7^-^^n 3/^®^[a]K 

13 1.. ^7-&fiJ[e]& 

1 3 2 xr-^n-trs/f- 
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0-E 
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0-€ 



I 
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